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stants with a are modified on the occasion of transition from the compounds 
of one metal to those of another. In some cases the coefficients k are so 
little distinguished from one another that they may be assumed to be iden- - 
tical. In a second table comparison between the mechanical and electric . 
properties and a is continued. If a incrgases, the hardness of the crystals 
grows, but dielectric losses. (tg 5 at.10° c) and the pressure of flowing out. 
diminish. In the case of an increase of a a tendency towards a reduction of : 
the shearing modulus and of the YOUNG modulus is found. The author con-_ 
trolled the values of the YOUNG modulus and of the shearing modulus on some 
salts. - St : a oo 
A third table compares the properties of the oxides of the second group with. 

- the amount of a. With increasing a the sublimation heat, the melting temper~- 
ature, the lattice energy, and hardness increase, but thermal capacity as- 
well as entropy diminish. Also hydration heat is reduced with growing a. The. 
dependence of some properties on a is noticed also in the case of. liquid or-_ 
ganic dielectrica. The electric resistivity of a homologous series of liquid ~ 
dielectrica diminishes with increasing a. In solid dielectrica electric re- 
-gistivity increases with increasing a. For this and other reasons a may be 
looked upon as a totality of many properties of matter. Site 
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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr ll, p 201 (USSR) 


AUTHORS: Savintsev, P. A. , Avericheva, V. Ye. 


TITLE: |. Contact Melting ‘of ‘Crystals (Kontaktnoye plavleniye ay 


PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Fizika, 1957, Nrl, pp l62-: 166, 


ABSTRACT: Bibliographic entry 
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Teanslation from: Referativnyy zhurnal, Metallurgiya. 1958, Nrii, p21 {USSR} 


AUTHORS ¢ Swintsev, P.A., Avericheva. Vv. Ye. 
TTLE: | The Contact Fusion of Crystals {O kontaktnem plavlenii kristalle) 
PERIODICAL: Dokl, 7-y Nauchn. konferentsit, posvyashch. 40-ietiyu Velikoy Pi 

e Oktyabr’ sk, sots. revolyutsii, Nr 2, Tomsk. Tomskiy uccb. 1957 p33 ; 


ABSTRACT: - A description is presented of the phenomenon cf cortact fusion of 
 erystals forming a eutectic. The phenomenen is explained by the 


pm 


‘fact. ihat the reaction between homoegeneons atems predominates if 
the solid state, while that between hefterogenecus cnes is dcminant. 
-tn the liquid. The temperature of contac icsion, f, 1s the tempera” 
tare at which a transition occurs from the cne type CF reacticn among 
the particles to the other. Contact fusion is aiso observed in the case 
of components forming solid solutions. The appearance of a liquid 
phase occurred in this.case at tens or hundreds of degrees below the. 
temperature of fusion of the individual crystals; Prior diffusion at © 
a temperature lower than t. does net influence centac’ fusion. 
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AUTHOR: SAVINTSEV ,P.i. . 57-6-16/36 
PITLE: “physical Properties of Alloys 2nd Molecular Concentration. 
(Pizicheskiye svoystva aplavov i nolekulyarnaya icontsentratsiya, 
_ Russian). - a 2 gi ay te 
PERIODICAL: ghurnal Tekhn. Fiz-s 1957, Vol 27, Wr 6, pp 1297 - 1260 (U.S.8-R-) s 
ABSTRACT: ‘Tables are shown from which the following car be’ seeniFrom table 1 


we see that an increase of AG on the occasion of an increase of 
Ay too was observed in the ‘°case of all admixtures except those 


with an ordinary cubical-lattice. “= characterizes the change of 


the electric resistance of gold, silver and copper which is caused 
by one atom per cent of the admixture. A, is the molecular con- 

centration of the pasic component, A that of the added ‘substance. 
From table 2 we see that the heat Q 2in. the case of the formation _ 


‘of solid substances Q is absorbed) decreases with the increase of 


oy + do+: From table 3. we see that the coefficient of linear ex- 
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‘tension a of the copper- and gold alloys decreases with an in- 


crease of X,.+ Ko» From table 4 we can see that with an increase . 


of X, + ao the melting temperature of double eutectics as well 


as the minimum melting temperature of solid substances 2re raised. 
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ae 57-6-16/36 
Physical Properties of Alloys and Molecular Concentration. 


From table 5 we see that the melting temperature of the triple . 


eutectics rises if, of the third component is increased. Table - 
6 shows the relation between X, +A, and the temperature T of the 


transition of eutectic copper alloys to.a super-conductive state. 
Table 7 compares the temperature coefficients of hardness accord- 
ing to BRINELL 8 of: the double and triple eutectic elloys with : 

(A, +&,) andd;. If the molecular concentration & increases, re 
the absolute vatue of B decreases. Table 8 shows the relation bet- 
ween the change of. the surface-tension coefficient deof the alloy 
Li,S0, and A,- Thus, d is the quantity which characterizes many 


properties of the alloys. (With 4 illustration, 8 tables, and 7 
Slavic references). 


ASSOCIATION: Polytechnic Institute Tomek. (Politekhnicheskiy institut ,Tomsk, 
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AVAILABLE: Library of Congress 


Card 2/2 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007-3" 


"APP : 
7 jalan rade: pesca CIA-RDP86-00513R001447410007-3 


SAVINTSEV, P. A, . te sul 
- p. A. Savintsev and others (TPL) . . 


“The strength of alkali-halide solutions determined according to the method 
‘of boring .and mutual grinding increases with increasing molecular concentration 
4ts change according to its composition following a curve with a minimum" 


Rerort presented at e Conference on Solid Dielectrics and Semiconductors, | : 
-  Pomsk Folytechnical Inst., 3-8 Fed. 55. : 
_ (Blektrichestvo, 158, Ho. T, 53-86) 
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"Mechanical Properties of Ionic Crystals," 


paper presented at the Conf. on Mechanical Properties of Non-Metallic Solids, 
Leningrad, USSR, 19-26 May 58. 
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Sep ae gov /58-59-5-10837 
translation from: neferativayy Zhurnel Fizika, 1959, Nr 5, P 133 (USSR) 


AUTHOR: savintsev..P.A- 
oe , era acme 
TITLE: on the Physical Propert#©s of .tonic crystals ’ 
Eee mo A 


PERIODICAL: V SD-? Fiz. dielektrikov. Moscow, AS. USSR, 1958, pp 113 - LT 


ABSTRACT: The author advances the hypothesis that the molecular eoncentration 
gh D/M X 303, where D is the density and M is. the molecular weignt, 
may characterize many properties of crystals and alloys... proceeding 
from this, ne considers the connection between % and the following . 
properties: “the electric resistance for alkali nalide erystals, © “4 
poth pure and with impurities, ana for the homologous series of Liquid 


constant which forms a part of the exponent of the expression of the 
; -van't Hoff type for ionic electric conductivity s Mohs hardness for 
cara 1/2 alkali nalide erystals and compounds of the elements of the ond group 
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On the Physical Properties of Ionic Crystals SOV/58-59-5-10837 


of the periodic system; the melting and sublimation heats, the coefficient of . Zs 


' linear expansion, and the heat of formation for alkali halide crystals, (Politekhn, 
in-t, Tomsk) . “be a : a aati : 
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PTTL: Qn the Hardness of Ionic Alloys (0 tverdosti jonnykh 


splavov) 


PHRIODICAL: Izvestiya. Vysshikh Uchebnykh gavedeniy, Fizika, — 
1958, Nr 4, PP 86-90 (USSR) » a : eee 
ABSTRACT: Data obtained in earlier work of. one of the authors (Ref 2): - 
— and entered in Table 1.on the relation between the “ 
hardness (determined b drilling, grinding, micro~hardness — - 
and the Brinell method), the lattice energy- U and the : 
nagnitude of the molecular concentration a, which is 
proportional to this magnitude, shows that the relative. 
sa 2 ‘hardness. increases with increasing values of 
uo ana a. - The authors considered it of interest to 
compare the hardness of ‘alkali-haloid alloys with the 
- magnitudes characterising the particle interaction in the 
lattice. ‘Phe hardness was determined in single crystals 
py drilling, mutual grinding and the Brinell method and 
the micro-hnardness was also determined. The drilling wag: 
done by a 4 mm dia. drill with an angle at the tip of 90 op 
and the shape of a quadrangular pyramid. The drilling was 
h various loads, the maxinum of which was 600 &.° 
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. On the Hardness of Tonic Alesse SOV/139- ~38-4- 14/30, 
; Determination of the hardness by means of ‘mutual grinding ee 

was based on grinding with a standard and determination — 
of the ratio of the volume. ground off the standard to _ 
that. ground off the specimen. The results of determina- 
tion of the hardness by means of drilling are graphed in 
Fig.1 for freshly grown single crystals of KCl with 
admixtures of KBr, NaBr and NaCl; in Fig.2 for. freshly 
grown single crystals of Nacl with admixtures of NaBr, . 
KCl and NaI; in Fig.43 the dependence is graphed on the 
composition of the solid solution of KC1-KBr of the micro- 
hardness 4H the hardness determined by drilling, by 

‘mutual grinting and by the Brinell method. Some of the 
obtained numerical values are entered in Tables 2-5, It 
was found that in freshly grown single crystals the 

'-hardness determined by mutual grinding and drilling can 
be expressed by curves with a minimum and the Brinell — 
hardness and the micro~hardness can be.expressed by curves | 
each with a maximum, After storing for a month, an ; 
increase in the hardness determined by drilling’ and mutual 

Card2/3_ grinding is observed for the system NaC1-NaBr, The _ 
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_ On the Hardness of Ionic Alloys ‘SOV/139-58-4- ~14/30 
hardness of polycrystals changes according to. a more. 
complicated law. 

There are 4 figures, 5 tables and 3 references, all. 

of which are Soviet, f 
ASSOCIATION: Tomskiy politekhnicheskiy . institut imeni s. M. Kirova 

(Tomsk Polytechnical Institute imeni S. M, Kirov) 


SUBMIT Ped: March 10,. 1958 
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AUTHORS: Savintsev, P. A. and Vyatkina, A. V. 


'S0V/139-58-4-19/30 - 
_ TITLE: —polycomponent-how Melting-Point Alloys (Polikomponentnyye — ; 
legkoplavkiye splavy) a 


PERIODICAL: Izvestiya Vysshikh Uchebn kh mavedeniy, Fizika, 
1958, Nr 4, pp 120-122 (USSR) ee ee 


ABSTRACT: Paper presented at the Inter-University Conference on 
Dielectrics and Semi-conductors, Tomsk, February, 1998..— 

Experiments are described which were aimed at producing 
by means of contact fusion alloys consisting of 5, 6 and — 
7 components.  . The method of contact fusion has been 
described in earlier work of one of. the authors and his. 
team (Ref 1). Information on the low melting point alloys 
which were produced by the method of contact fusion is 
given in Tables 1-4; of the produced alloys the alloy 
consisting of seven components contains the following © 
elements: bismuth-germanium—indi -—cadmium—tin-lead-zine 
and its fusion temperature is 46°C. There is reason to 
assume that low melting point alloys exist with even more 
than seven components. It can be assumed. that poly- 
component eutectics are also formed during pressing of 

- Caral/3 crystal powders when pure crystals and crystals with 
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Polycomponent Low Melting-Point Alloys. SOV/139-58-4-19/30 

_ admixtures get into contact as well as in cast structures; 
formation of such eutectics is bound to have an influence 

on the properties of the alloys. The contact fusion of 
the crystals is attributed to the considerable mobility of 
particles at the contact. surface which leads to the 
formation of a deorientated layer of a variety of differing. 
particles. The interaction of the contacting particles 
can also be influenced by the temperature; at a temperature — 
lower than the contact fusion temperature, the interaction 
of uniform particles predominates over that of the inter- 
action of differing particles and the formation of a liquid .. 
phase is out of the question, whilst at a temperature above ~ 
the contact fusion temperature, the interaction between 
differing particles is a predominant one which leads to the 
formation of aliquid layer at the contact of the crystals. 

Acknowledgment is made to Prof. A. A. Vorob'yev for his 
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Polycomponent Low Melting—-Point Alloys SOV/139-58-4-19/30 
critical evaluation of the work. 
There are 3 tables and 2 references, bo 
Soviet. : 


th of which are . 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova 
(Tomsk Polytechnical Institute imeni S. M. Kirov) 
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Mol ular concentration and some properties of eutes (MIRA 14:9) 
olec : 


"58. 
Izv. TPL a 2146-151 - (Eutectics) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007-3" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007-3 


| BRERA TRESS Pe eos BRACE LAGER Se Benes Tees eee” 


ere?nk 


SAVINTSEV, F.a- - | 
, . * 2 : . : #3 : 
ee Molecular concentration and the physical ah aces Prete 9) 
3% demic crystals. Izv. TPL 95:152-168 "58. 
vores 2 Ss 2 CJonie crystals) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007-3" 


Card 1/1 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007- : 


S0V/112-59- 23- 47253 © 


' Trans slation from: Referee Saws 2 zhurnal. Elektrotekintke, (1959, Nr 23, B H, 


- (USSR) - 
AUTHOR: Savintsev, P.A, 
reed acted “5, 
TITLE: : - Physicochemical Properties of Solid Solutions and Molecular aoa 
; : Concentration a / 
PERIODICAL: | Izv. Tomskogo politekhn, in-ta, 1958, Nr 95, pp 169 -.175 tua V : 


: : \ 

ABSTRACT: Physicochemical properties of ionic Syyseuiey cae from literary 
sources, are compared with the molecular concentration A defined © 
as a ratio of the density of A crystal to its moleoular weight, 
With an increase of A‘the electric strength of alkali-haloid 
erystals with admixtures increases and dielectric losses decrease, . 
Properties of metallic crystals are correlated with &.: with an 
-increase of “, decreases the thermal coefficient of expansion : 

of Cu alloys with Sb, Si and Zn, and Au seep with Ag and Cu, 

17 references, i 
ALA, 
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SAVINTSEV, Pe; IVANKINA, H.S. 


Heat for formation and molecular concentration of ionic compounds 
TPIT 95:176-182 ‘58. (MIRA 14:9) 


and their solid solutions. Izv. 
ssorom doktorom A.A.Vorob' yevym. 


1, Predstavleno profe 
(Ionic erystals) (Solutions, Solid) ve 


APPROV : 
ED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007-3" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007-3 


Pil Pas Sas SEES SE ROO EC RCT SAO BET EEE AES ECE TRER TIO TOES res 


7 NKINA, M.S- 
SAVINTSEV, P-A.; IVANKINA, 
ae r j mpounds » 
Regularity of certain physical properties of chemical et F aneo) 
“95:183-191 ‘58. ree Oe 2 ie he 
ie eyatal lattices) (Periodic law) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007-3" 


PEt be 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410007-3 


SEW PRE ARE Biliiy ne ete ty Sed ENTE See ee Ge OE Te TTRTESE NTT Bra: fF 


s ; VA, V.Ye. 
SAVINTSEV, PAs; AVERICHEVA, | 
ae Iv. TPI. 95: 


t Teves in crystals. (MIRA 14:9) 
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1. Peitneasuie) (Alkali metal halides--Thermal properties) 
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AUTHORS :. Savintsev, P. A., Avericheva, Vv. Ye. 30V/79-28-6-58/63 
“PITLE: | On the Problem of Contact Melting of Crystals (K voprosu o 


kontaktnon plavlenii kristallov) 


PERIODICAL: Zhurnal obshchey khimii, 1958, Vol. 28, Nr 6, — 
“pp. 1700 - 1701 (USSR) 


° ABSTRACT: |. The authors mention the inaccurate data in the paper by M.Kh. 

Oa es -Gluzman and V.P.Rubtsova (Ref 1) dealing with the contact 
melting of the organic systems consisting of three and four com- 
ponents, which are of a cryohydric nature. The contact melting 
can be explained, as the authors write, by the different. conver- 
sion between similar and different atoms (Ref 2); in the solid 
state the conversion between similar atons is prevailing, and in 
liquid state that of different atoms. The temperature of contact 
melting is the temperature at which the transition from one type 
of conversion of the particles to the otner takes place. It can 

-be assuned that this phenomenon does not only occur in cryohydric 

systens but also in systems forming. solid solutions. Therefore 
in such a case the occurrence of contact melting can be expected. . 
To prove this the authors carried out experiments with the erystals.— 

Card 1/3 mentioned in the table. The crystals A and B (see table) were 
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On the Problem of Contact.Melting of Crystals ; . 30V/79-28-6-58/63  - 


brought into contact and heated. At the temperature (+°) a liquid. 
“occurred at the contact. The radiographic investigations of the 
solidified alloys obtained in contact nelting carried out by the 
authors proved that they had to deal with solid solutions. The 
system KCl-NaCl is an: exception.. In this case the radiograph 
‘point at a mixture of. congonents. The thermal analysis of the 
system KCl-NaCl tends to show solid sclutions which decompose at 
temperatures below 4959. It is obvious that this way the radiographs: 
typeKCl-NaCl is explained. Substa:ces forming solid solutions are 
capable of diffusing into each other, which fact causes their 
fusion at temperatures lower than the melting point of the com- 
ponents. Further temperature experiments permitted the conclusion - 
that the diffusion processes do not exert any influence on the 
contact melting of the crystals and that the temperature at which 
it takes place represents a physical quantity which is ‘determined 
by the character of the nearness of the particle arrangement. There - 
; are 5 refereneces, 5 of which we Soviet. : 
SUBMITTED : May 29, 1957 
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1, Crystals--Temperature factors 
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“TITLE: . > On the Melting temperature of the Contact Layers Between — 


Crystals (0 temperature plavleniys kontaktnogo sloya kristallov) . a 


PERIODICAL:  Doklady Akademii Nauk SSSR, 1956, Vol. re ae 
- pp. 936 - 937 (USSR) ees 


ABSTRACT: . The physical properties of the poiyerystals to a large degree 
depend on the properties of the boundary of the contacting ; 
grains. Therefore the investigation of those phenomena is of 
interest which take place on the contact surface of crystals. 
Such an investigation can be made easier by the observation 
at the boundary between two monocrystals,; a8 the orientation of 
the surfaces of monocrystals can be changed at random. Also 
such eryatals can be investigated which earlier had been sub- 
jected to various influences. Other conditions are valid for 
the surfece particles than for the particles in the interior 
of the crystal. They have & greater potential energy and there- 
- fore are more mobile. Their mobility decreases with the rise 
of temperature, which fact makes easier the mixing through of 
Card 1/3 the particles of the boundary surfaces end can lead to the 
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On the Melting Temperature of the Contact Layers 20-119-5-26/59 
‘Between Crystals oe i are 


‘occurence of a liquid phase. At the pounderies of two crystals. 

- eutectic mixtures can form. P. A. Savintsev (Reference 6) 
suggested an hypothesis on the dependence of molecular inter- 
actions of different and similar particles on the temperature 
in order to explain these experiments. The temperature t, of 


the contact melting is considered to be that temperature at 
which the change of the molecular interaction takes place. At 
_t < +t, the interaction of similar atoms is predominant, and 


t >t, the interaction of different atoms is predominant. A 


similar character of the molecular interactions is present also a 
in the case of crystals which can form solid solutions. In ee 
order to check this assumption experiments were carried out 

with alkali-halogene crystals. It was found that the phenomenon 
of contact melting does not only occur in the eutectic systems» 
‘but also in such systems of alkali-halogenous crystals which 

can form solid solutions. In another experimental. series such 
samples were prought into contact with one another after they 


Card 2/3 had been heated to the temperature of contact melting. The nel- 
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ting took place shay at the moment of Bentack: of the. Sotplces 
Therefore the previous diffusion might not have any noti- ee 
ceable influence on the temperature of contact nelting. The 28 
- padiographical investigation showed that because of the contact 
melting eutectic structures as well as solid solutions can 
form, There are 1 table and 6 references, 6 of which are Soviet. 
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SUBMITTED : December 11, 1957 
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Physical and chenical properties teased crystals. Izv. 
vys.ucheb.zav.; energ. 2 no.9:43-47 59. on 
ete ae he ae ) (MIRA 13:2). 


a | gs 
1 Tomskiy orden Trudovogo Krasnogo Znament politekhniches y 

a -4mani S.M.Kirova. : 
Se cait patel walide crystals--Blectric properties) 
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1.Tomskiy poli 
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68875 
. 3/139/59/000/05/020/026 
wa, __ B201/E191 
On the Nature and the Linear Velocity of Contact Melting 


temperatures at the Institute of General and Inorganic 
‘Chemistry, Acad.Sci. USSR (Ref 4). The experiments 
Showed that the contact melting in crystals with 
unlimited. mutual solubility and in crystals forming 
eutectic alloys is similar. Contact melting can be 
considered as a proof of mutual Solubility of the 
components, The initial stage of contact melting is a 
diffusion process, This process produces a layer which 
is the Llowest-melting-point alloy of the two components, 
_ The next stage is formation of a liquid layer with 
subsequent dissolution of the solid components in this 
liquid. The later Stages of contact melting can be 
described in terms of a "linear velocity" which is the 
rate of reduction of the length of a rod-shaped sample 
(Table 4), This velocity can be related to the physical 


Aang and chemical properties of the components and their melt 
3yy~S”*é« Table 5), at: : 
There are 2 figures, 5 tables and 9 Soviet references, oA as 


ee 
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Physical properties of ‘solid solutions of alkali halide com 
pounds, and the molecular concentration. Izv.vys.ucheb.zav.; 
fiz. no.6:162-165 '59. (MIRA 13:6) 


“1. Tomskiy politekhnicheskiy institut imeni '§.M.Kirovae 
(Alkeli metal halides) (Solutions, Solid) 
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AUTHORS: _Savintsev, P.- Aey Avericheva, V. Ye., | SOV/20-127-4-28/60 
; Zlenko, V. Ya. : ; 
- PITLE: “on the we Nature of Contact Fusion of Alkeli-halide Crystels 


“PERIODICAL: ~Doklady ‘Akademii nauk SSSR, 1959s Vol 127, Nr 4; pp 828 - 850 
(USSR) » 


ABSTRACT: The mechanism and. kinetics in the formation. of ‘contact: ‘fusion a 
: alloys (eutectic alloys or solid solutions are formed) have not 
yet been investigated. A diffusion-like nature was ascribed to 
the contact fusion alloys. There is an unlimited mutual scolu- 
bility in these alloys. To clarify the processes taking place 
in the formation of contact fusion alloya,the alkali-halide 
-mixtures were X-rayed at high temperatures. The methods and the 
X-ray high-temperature camera developed by the X-Ray Laboratory — 
of the Institut obshchey i neorganicheskoy khimii.AN SSSR (In- 
stitute of General and Inorganic Chemistry of the AS USSR) were 
used for the investigation. In the Debye diagram, the lines of . 
the’ single components KCl-NaCl, observed up to 600° 3 eile 
at 635%, and the lines of the solid solutions appear. In the 


Gard 1/3 
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Cn the Nature of Contact Fusion of Alxali- g0V/20--127~-4-28/60 
halide CrysteLls : ore Aas . 


system KC1-KJ, the lines of the components. are present at 
temperatures t £300°, at + > 500° they are shifted (formation 
of the solid solutions KCl in KJ and KJ in KC1). Due %o the 
expansion by heat, the lattice periods ef poth the components 
grow at first. In the beginning diffusion process; the period 
of the. alloy-KCl grows fast, and the period of KJ becomes 
smaller again. The diffusion process was investigated by means — 
of the monocrystals KC1-KBr, NaCl-NaBr, and KC1-KJ at tempera- 
tures near those of the contact fusion alioy. Further, the . 
crystals were tempered, for different periods of time; at the 
given somperatures, and the compositions originating on the 
contact surface were investigated by X-rays> Tt was shown that 
with the approach to the temperature of the contact fusion al- ae 
loy the tempering times became smaller to attain the compoai- 
tion corresponding to the minimum of the melting diagram of 
the system KC1-KBr. Similar results were obtained for the | 
system NaCl~NaBro In the system KC1-KJ, Limited solid gsolus 
tions were ‘formed on both contact surfaces a% 500°. The obe 
servation of the appearance of the contact fugion alloys. in~ 
‘Card 2/3 dicates the mutual solubility. of the components. The measure= 
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On the Nature of Contact Fusion of Alkali. 3 eee, 20/0 
halide Crystals ~ ; : 


neue results concerning the forantien heat of solid eutect bic : 
alloys are compiled in table 1. There are 2 figures: 1 table, 
and 11 Soviet references. ; 
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properties of eutectic alloys and contact fusion." Tomsk, Tomsk Univ— 
ersity Publishing House, 1960. 16 pp; (Tomsk State, Univ im V. V. Kuy- 
pyshev); 150 copies; price not given; (KL, 50-60) 141) : : 
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24,7700 day 2G es O32/E41e 

AUTHOR: Savintsev, PsA. — - ae | ae 
TITLE: S Valence Electrons of the Atoms of Metals and Their — 


Properties 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,. Fizika, 
1960, Nr 1, pp 54-56 (USSR) Fs 


- ABSTRACT:. . The physical and chemical: properties of nietals are 
ee mainly determined by. the structure of their electron 
shells. A comparison of the properties of metals with 
their electronic structure makes it necessary to divide 
pure metals into three electro-chemical classes: 
transition metals, nontransition metals with valence 
s-electrons, and nontransition metals with valence 
sp-electrons,. Tables 1, 2 and 3. show the relevant _ 
_. physical properties used in this classification scheme. 
.The table headings are as follows: 4: At 
‘Table 1 = Solubility of elements in silver, copper and 


a lead, Col 1; ° Solvent; Col 2, Solute; Col 3, Valence 
electrons of the components; Col &, Molecular 


' Card 1/2 concentration (Subscript 1 refers to the: solvent and 


Lo 
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s/138988/000/01/000/081 


The Valence Electrons of the Atoms of Metals and Their Properties ~ 


Solubility in % at. 
Table 2 - Comparison of diffusion coefficients of 
various elements in germanium, The diffusion ; cad cod 
coefficient. is given-in the last. column (Asterisk See ae : rl 
indicates transition metals), 
Table 3 - Melting point and the composition of 
binary eutectics, The last colum gives the 
concentration of. the second component in:% at. 
Acknowledgement'is made to Professor A;sA.Vorob'yev for 
. Valuable discussions, .There are 5 references, 4 of 
which are Soviet and.1. English, De sie ae ee 


subscript 2 to the solute); Col 5) Maximum os . | 
i 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni:S.M. Earova , 
(Tomsk Polytechnical Institute imeni §.M.Kirov) YW 


SUBMITTED: February 18, 1959 
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24,7500 - £073/E435 : 
AUTHORS: .  Savintsev: PA. and Botaki,; A.A: aa ; 
TITLE? sautus of Elasticity of Alkali Haloid and Metallic 
_ Alloys ‘ : ; heey 
’ PERIODICAL: “Igvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, Nr ls PP 68-72 (USSR) ee iyse 
ABSTRACT: Numerous physical properties of crystals are 


determined by the interaction of the atoms of the — 
crystal lattice. Jt is therefore of interest to... 
measure physical constants which characterize the 
relation between individual particles of the lattice, 
these constants include the modulus of elasticity of the 
crystals... By using ultrasonic methods it is possible to 
determine the Young modulus more accurately than by 
static methods, The authors of this paper measured 
the Young modulus by means of a piezo-quartz resonator 
- consisting of a piezo-quartz rod to the end of which a - 
sound-conducting rod was glued, by means of shellac, 
and then the investigated specimens — The Young modulus 


- Card 1/3_ was determined for alkali haloid crystals and their 
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Modulus of Elasticity of Alkali Haloid and Metallic Alloys 


Card 2/3 


‘other properties of the considered equimolar alloys, 
entered in Table 3,°. In the case of the eutectic 7 
v 


solid solutions, and also for a number of metals and 


alloys. In table 1, the thus-determined Young 


modulus of haloid single crystals is compared with the 
energy of the crystal lattice U; the molecular 

concentration a, the microhardness, and the hardness: 
it can be geen that for Na and K compounds U, a 


the microhardness and the hardness increase with 


increasing value of the Young modulus. In Table 2,°: 
the Young modulus values are entered for single crystals - 
of the solid solutions NaBr=NaCcl, NaBr-KBr J1KBr-KCli — 


—— 


in these systems the Young modulus is smaller than the 


respective additive value. This is in agreement with. 


systems Y\ph-Sn;"\Pb-sbV po-Cd>'sn-Cd.v1Sn-Bi1Cd-Zn 
(entered in Table 4), .the measured values of the Young 
modulus are identical with the sum of the additive 


values, The following conclusions are arrived até - 
1) Formation of the solid solutions NaBr-KBr;... 0. - 
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NaBr-NaCl, KBr- KCL, is accompanied by a Wweakeniae: of 
the bonds between the lattice ions; 2) The diagrams. 
modulus of elasticity - composition of alkali haloid — 
solid solutions are in good: agreement with. other 
property diagrams, eg heat of formation~ state; ; 
coefficient of linear expansion - state, relative 
number of particles in the elementary cell- state of. 
the. solid solution: 3)-The eutectic points on the 
diagrams. modulus of. elasticity « state of the alloys 
Bi-Cd and Cd-Zn -differ in their properties.from other. 
alloys with almost similar cencentrations. There are 
eaanes and 9 Soviet references, 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S. M. Kirova 
(Tomsk Polytechnical Institute imeni S.M, Kirov). 
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. AUTHORS: Vorob!yev, AcAe. Savintsev. p RO224E3bFimtsev, B-F- 
_ >. PITLE: |. The tonisation! potentials of Atoms and the Mutual 
OS Solubility of Metals OH 


PERIODICAL: . Izvestiya vysshikp uchebnykh mvedeniy, Fizika, 
a4 1960, No 3, pp 233 - 254 (USSR) : 


ABSTRACT: Depending on the type of interaction between the’ 
components, fused metals can form various types ,of . 
alloys, e:&> eutectic mixtures, solid solutions or 
chemical compounds. It is well known that there is 
a definite periodicity in the ionisation potentials: 
of elements, @pending on their position in the periodic — 
table. It is argued that intermetallic com ounds\*are 
fomal when the ionisation potentials of the two metals 
are considerably different. Conversely, jn the case of 
eutectic alloys, the ionisation potentials of the 
components are roughly the same. Solid solutions are 
formed when the difference between the ionisation | 
potentials of the components approach a certain average 
value. These ideas are illustrated in Table 1, in which 
Cardl/2 eutectic alloys are shown on the Left and solid solutions 


Ze 
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The Taniantion Potentials of Atoms and the Mutual Solubility of 
Metals . bho : ans wae + 
eg on the right. -and 9, are the ionisation potentials 

and -4&@. is the difference between them. | 
“There are l table and 2 Soviet references. . : 
ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M. Kirova 
ees (Tomsk Polytechnical Institute imeni S.M. Kirov) 
Tomsk Polytechnical institute inet 
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© 266, 02510 7 | £073/E535 
AUTHORS 3 Savintsev, P. A., Avericheva. y.Ye. and Moutyubey: ch eM. 
“TITLE: © on the Speed of Contact Fusion of Alkali-Haloid Crystals 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 1960, 
No.%, ppel07-109 a: ; 


TEXT? In earlier work (Ref.5) the authors stated that contact | 
fusion is observed in crystals forming eutectic alloys or ean a3 
continuous series of solid solutions which have a: minimum on the 
fusibility curve. In later experiments (Ref.6) the authors measured 
the ‘temperature dependence of the lattice periods ofthe components 
inthe mixture of KCl and KI powders, the temperature dependence of. 
the coefficient of the surface and volume diffusion in single - 
crystals of KC1-NaCl, KC1-KBr, KC1-KI and.the. temperature dependence 
of the electric conductivity of tne mixtures of the powders KI-NaCl, - 
KIi-NaBr., | They found that the jnitial stage of contact fusion of 
the crystals under consideration is the mutual: dissolution of .the 


“solid components} this continues until interlayers of solid solutions. 
form along the contact boundaries, the compositions of which. 
correspond to a minimum of the fusibility curve or to the boundaries 
of solubility of the eutectic systems. The easily fusible interlayers 
card 1/3, . . = . oo 
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On the Speed of Contact Fusion of Alkali-Haloid Crystals 


fuse and in the thus formed liquid phase the solid components 

dissolve. The last stage of the process.can be characterized by ee" 

the speed of contact fusion which corresponds to the speed of: 
dissolution of the crystals at elevated temperatures in a solvent 
consisting of the liquid solution of its components. In the work 
described in this paper the speeds of contact fusion were measured 
for:a number of alkali-haloid crystals on pressed powder specimens 
of the investigated salts, 6.5-305) i 2.2 mn diameter. 
From the experimentally determine t fusion, 
the activation energy of the contact fusion was 
NaCl in KCl, Nacl in KI, KI in KCl and NaBr; these we 
(in cal/mol) 37850, 5200, 35300, 17000- The following conclusions 
are arrived at; : 
1) The linear (and specific) speed of contact fusion of alkali-~ 
haloid crystals coincides with the speed of the solution of the. 
crystal in the melt, which represents the solution of the given. 
component (NaCl; KI):in the other component. — 8 
2) The linear (and specific) contact fusion depends on the 

temperature and obeys. the law Vi" ~¢ (-U/RT) . 
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3) The linear speed of contact fusion can be utilised as.a character~ 

istic of the-last stage. of the process of contact fusion of. alkali~ 
haloid crystals. ee ae as 
It was also found that, irrespective of the temperature of over- 

; heating during contact fusion, the composition of the obtained. 7 
alloys will not vary greatly. This is. shown. by numerical values . 
obtained for the system KI-NaBr; where the contents of the individual 

- components varied only by 1% as a result of temperature variations 
petween 587 and 655°C, There are 1 figure, 3 tables and 7 references? 
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“PERTONICAL:  Ghurnal Vsesovuznoro. khimicheskoro Ceshchestva im.D.1. 
Hendeleyeva, 1960, No. ©; Vol. S, op. £73-S82 


TeYT: Nielectrical materials: should have a high thermal, chemical: and radi- 
ation resistances, 2 high mechanical and electrical strength, in some cases. 
they shoite heve ep low value of the angle of losses, a low electroconductiv- >. 
ity one a high dielectrical. constant (Ref.L). Sere of the more recent. 
fields a? erndice tion are scintislation counters, where.the dielectrics with 

_ a Large width or the forbidden zone of enersy are used, or in exnlosives 

(Pef, 2), whare the elartronic and ionic nrocesses which occasionally take 
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plece in the dielectrics are applied. In outlining the vhysico-chemical 


‘properties of dielectrics, the connection hetween these properties are dis- 


cussed in reference to the cnergy of the Lattice. 4t is pointed i thet 
since Little is known of the physical processes in dielectrics when 2cted 
_upon by an electrical field, chemistry.and.tha science of Se ion materi- 
ls is mostly emoirical. The physical vronerties of dielectrics in relation 
to their. chemiert comnosition and structure were studied. ‘he dielestrical 


oropertias of simple substances with a known chemicclL composition were in- — 


vestigsted (Raf. Th-2h). It was:roune thet the main propartias of the di- 
electrics (thermal resistance, binding energy of the electron in the Lattice, 
mechanical strenrth, ontical nronerties, etc.), were ‘irectiy determined by. 
‘the strength and nature of the varticle fond in the Lettics. Under the ef- 

fect of axternai conditions the interaction energy between these particles 

ean be overeome and the Ictties? destroyed. A number of granhs are presented 
inficatine how the various pronerties are effected hy the lattice enerpy, i. 
e., the enerry value neenssary to divide the crystal Lattice, consisting of 
fone; to individuat inns end separation of . these from ene another to an in- 


finitely larre cistanre rt.a tem erature Q: absolute zero. The casz-of hi- 
narv ionic comoounds of the ALE type, as des 
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is riven where the. calculation of the energy of the ls ttices wt 
ation numher 6, is estimeted according to formula (1): P= 266 
(a + BIE, Wp 


R + ‘4 ae E : A 

ar Rp and Wy the valencies of the anion and the cation, Ry_ Rice 
and RR the radii of the corresponding ions for the structure of a lattice of 
the sodium chloride tyne. A Later version.of the forma, where also the re- 
pulsion, as well as the seb paetion of the ions is considered, is given ss: 
Wns Syla + b) (1. - 02285 
U = 287,2 —— +o Ba 

Re it Rp rea TAB 


ay 


vhere a is the numbsr of cations, b the number of anions, Vy 


(2). The ionic ervstals have 2-high 


velue of Lattice energy. end. thus also a high value of thermat and mechanical 
strenrth. In the ces 2 of isodesmic ionic lattices of the sem2 structural” 
tyme, the nronartics of the materials ere connected with eh energy of the 
crystal lettics determined by the chemical composition. *.1 is 2 granhicsl - 
reoresentntion of the effect of the hardness sccording to. Moos. melting 
point, eLectricel strength of the ionic ervstals by the lattice enarey, Fig. 2. 
shows (the same relationshin for aikali earth matal oxides. From equation 1 

it is sean thet with 2 decreasa in the site of the ncrticles, which make un 
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é “ts tn 9 = LA os ; . a ae te 
olutions C20 “rO0g, a detect in their structure was noted (Ref. h7)} £-com= 


7: invastiests 3 : 
.DLexy iInvestirstion of the physical-prenerties of the solid solutions KC1-Pbnel1 
(C1-RbC1, 


KOVR, Jar} 22 : at ‘ ‘7 re 
EC1-Pr, NaCl-NaRr wos carried aut. It ues proven that the reneral charac- 
! _ ore. BD oe Se id aleiiade 


2 + 4 vs £ a - t : 
teristic, which determinas the vhysical properties of 2 comnlay dielectric, ~ 
2 prot sof 2 complex dielectric, 


ee ee heat of formetion. tt is-ernested thet 2 droo in the interaction 
noes would involve a drop-in the strength and an increase in the defect, ae 
ne solid solution, The relationship hetween the heat of formztion of th : 
solid solution and the everage number of particles n ineluded in thé volume’: 


OF the elementary micleus (for an ideal single ervst-l n ='8) leads:to the 
conclusion that the more h-at absortec in the form-tion oF thé solid-solution 


Ane the Lover the enerevy of interaction of the particles in the erystal - : 
Lattice of tha crystal, the mora defective is its structure. The econ ection 
vanes the dafectiveness of the structure and the lattice enerey ae et 
ors ta ossume. thet the Laws obtained tor the sincle eryst-ls ate. Bis6 : 
niieable to. the volyerystals used commercially, Finallv. the authors dis ie 
tho connection hetween the ohysico-chemics1 pronerties: ar SoLia Se ce 


eikali-helide ssits, tt is Said that. the introduction of admixtures ‘nto th 
‘ ' admixtures 50 the . 


erystal.can lead to a change in the interaction between the nartictes of the 


eryst>l lattice of the substanes. Syverimental data on the vhysico ehemical 
. ? aS tHe ats ‘ ty OF e' har Ji mr S ae 
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trical strencth. of. the dielectrics. The authors noint out thet in selecting. 
new materials for dielectrics compounds with highly-charged atoms (boron, si- 
licon, ate.), should be combined with non-deforming atoms creating rigid honds . 
(nitrogen, fluorine, ete.).- it is worthwhile to investirate the possibil- 
jties of using termearatures and pressures ob tained in explosive processes and 
electrical exntosions when nroducing dielectrics to overcome the high activa- | 
tion barriers of the reaction. The nroblem-of selectinr new dielectrical 
materials is.2 motter for the chemist, as well as the physicist. There are 

15 figures, | formiias, L table and 8k rererences: 62 Soviet, 12 Fnelish, 


6 Garman, | unidentified. 
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‘AUTHORS: . Berzina, I.G-. Botaki, A.Ace, Savintsev, PAs 
7 ’ = ‘ ; . baa — - - . 
. TITLE: Changes in the modulus of elasticity end microhardness : 


with exposure (to radiation) 


PERLODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Fizika. . 
no.6, 1961, 30~34 


TEXT: Tt is well known that radiation causes changes in 
crystalline systems. | In particular, irradiation with electrons 
increases the Young's modulus of various metals up to @ limiting 
value. Similarly, irradiation of single crystals of copper with 
yoradiation produces an increase in the modulus of elasticity: . 
In additien, the Young’ s. modulus for graphite and single crystals. 
of copper is substantially increased by irradiation with neutrons . 
in a reactor, .In this paper it is shown that the modulus of 
-elesticity of the eutactic alloy Zn-Cd increases by about 2.5% 
after storage for one year after preparation, whereas in the «as? 


of Pb Bi the modulus increases by about 6% after 45 hours. These 

changes in Young’s modulus were determined by an ultrasonis. method. 
The effet. of expesure to slow neutrons and yeradiation from a 7 . 
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radium beryllium source (4,8 x 106 n sec) on the Young's moduius- 
for bismuth and tin was also examined, A maximum inzresse of 
about 1% as reached after 706 and 100 hours exposure respectively : 
{Fig,2.3)}, The effect of irradiation by high energy Yo radiation 

(15 Mev) on bismath and tin is similar, showing an increase in 
modulus of about 2% after a few hours exposure, In the case of 

rock salt-a:dose of 3000r (25 Mev Y) increased the Young? s 

modulus by about 1%, The change in Young's modulus AE caused rat 
by irradiation of Zn-Cd alloys of various Zn content to X~radiation’ 
18 shown in Fig.,5. ANE passes through 4 sharp maximum at. ~ 
about 29% 2n, _An exposure of 30 min to 1,2 MeV ‘y-radiation 

changed the microhardness of the Bi=Pb salisy from 2.05 to 

3052 ke/mm* and for the Bi~Sn alloy from 4,10 to 6.60 efter 

25 hours, In the case of Zn-Cd, an exposures tv 120 r/min cf 

48 kV ‘X-rays. resulted in an increase in microhardness from 

24.4% ke/mm2 to a: maximum of 30,2. kg/mm2 after 2 heurs, after which 
/it Fell rapidly. to near its normal value, There are > figures, 
4 tables and 14 references: 3 Soviet and il non Sovier=blas, | 
The four most recent references to English language. publications 
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read as follows: Ref,1: H. Dieckamp, A, Sosin, J.-Appl, Phys; | 
v.27, no.l2, 1956; Ref.,2: D.D.Thompson, D.K. Holmes. J. Phys. and | 


hem. Solids, v.1, no.4, 1957;  Ref.5: H.S.Selers, D.A.Powell et al, 


Bull. Am. Phys. Soc., cea no.1, 1956, 379; Ref.10: D.D.Thompson, 


T.H.Blewitt, D.Kk.Holmes, J, Appl. Phys., v.28, 1957, 742. 


ASSOCIATION: Tomskiy Heid teknnd cheakty institut imeni S.M.Kirova 
(Tomsk Polytechnical Institute imeni S.M.Kirov) ~ 


SUBMITTED: . July 15, 1960 : an, dye 
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-ALUSHORS 3 _Savitskaya, L.K: and Savintsev, P.Ac 
TEULE; _-On the nature or contact fusion 


PERIONDECAL? Tzvestiya vysshikh uchebnykh zavedeniy, Fizika; no.G, 

; : - 1961, 126-131 boa 

TEAT?: The aim of the author was to investigate the 

following two points’ during ‘the process of contact melting: ; 

a) whether after some liquid has formed, pure metals are being 
dissolved or whether the surface contains some taver in which solid. . 
solutions form before this layer becomes molten, : : 
b) whether the process of contact melting changes if instead of 

‘pure metals being in contact with each other, the contact is 

between a solid solution and a pure metal. 

For this purpose the fusion rate at various temperature of. solid 
solutions of bismuth in. tin in contact with bismuth and the 

fusion rate of pure bismuth in-contact with tin-base alloys 
containing additions of bismuth were studied, Furthermore, the 
width of the region with variable concentrations of the components | 
at the boundary between the solid crystal ‘and: the Liquid’ was, x 
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‘investigated. © The wide range of solubility. in the slid State 


of this system permits varving within wide Limits the concentration 
at the. solid solution and. studying the nature of the dependence. ar” 


the nrocess. of. contact fusion on concentration. Tin-base- alloys 
containing §, 5.5,-8.5, 1? and 19 wt.% of bismuth were used in the 
exoeriments. It was found that during the vrocess of contact 


tuston of Snowith Bi a continnou. series of solid solutions 
_form .1t the surface of the tin which ‘is hounding on the liquid... 
rregiminary introduction of the bismuth in the cin reduces the 
thickness of the surface daver-on which sali solutions rorm 
Preliminary solution of bismuth in tin within the Limits nat the 
solid sottution leadste an acceleration of the. fusion of the tin 
Bhtch ts iu contact with the bismmth; there FS alo uneresrsnm in tives 


bits OF Contact. fusion with increasing concentration of the soriat 
POT E LOW, Alloys of tin and be smith, cehich were jn a iwo-nhace 
at the exverimental. temperatures, Wad a very bieh Pasion : 
ree when im conteet with bisme th, which tndieates that tyre Prema 
Gas ots of nredominant importance dnuriog contact fusien - There. 
eo 8 Sayvares and Pbloreferenees: 10 Sovier-bloc amd bo non-Save et~ 
igs F ‘ : : hac 
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The English-language reference reads as follows: Ref .93 James F. 
Lynch, Lester Feinstein, Robert A. Huggins, Welding Journal, No.2, 9. 
97-101 (858-895), 1959, na 


: ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova 
(Tomsk Polytechnic Institute imeni $.M.Kirov) 


SUBMITTED; April 3, 1961 
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22796. 


Pee ap $/070/61/006/003/007/009 
49300 (36, M69 49) Sees 
 supTHoRS: - Berzina, I.G-, Naumov, A.F. and Savintsev, P.A. 
TITLE: - On the solution and contact melting of irradiated 
: crystals ; 4 ; 


‘PERIODICAL: Kristallografiya, 1961, Vol.6, No.3, pp. 460-464 


“TEXT: . Reports of some experiments on the rate of solution and 
contact melting of crystals of NaCl, Bi, Cd, Pb irradiated with . 
X-rays and with slow neutrons. The experiments show that rate of ~ 
solution and the contact melting are structure sensitive . . 
characteristics of the crystals. The authors consider. that the 
‘effect of radiation .on these properties has’ been neglected. . As — 
regards the rate of solution, this will only be structure sensitive 
aif diffusion effects. can be avoided. In fact no differences are 


observed: between irradiated and non-radiated samples .if the solution 
is. not. stirred. Also, excess stirring causes ill defined hydro- 
dynamic behaviour. . The final experimental arrangement consisted 
of a plate of salt of thickness 0.93 mm. ‘A stream of a solution 
of NaCl in water is passed through a cylindrical hole in the plate 
of diameter 1.2 mm ata rate such that the Reynolds number 
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remained constant. at 4000 independent ly of the Strength of the: 
’. solution. In fact, the velocity of the jet was about 4 m/sec, 


- provided by a tube with voltage of 47.5 kV ana anode current 16 mA, 
“The target was apparently of Cu, The crystal was Placed at 5 .cm- 
from the centre of the tube, The dissolution rates Were 

» Obtained for radiation times up to 16 hours and rates of. 

- dissolution of irradiated and non-irradiated Samples Vy, and 
Vu.Ir compared, The ratio Vir/Vu..r increased up to a ratio 
of about 1.4 after 16 hours irradiation Jepending on the solution 

Strength, The experiment was only carried out on NaCl, In 
contact melting of two crystals A, B, these crystals are 
‘dissolved in a liquid film between the two crystals at a 
temperature Tom less. than the melting temperature of the pure 
crystals, — Normally. the Crystals are Pressed together. to Sive a- 
thin film, Experiments. were carried out on several pairs of 
metals, one of which was irradiated for 50 hours. From a radio-~ 
active Be source, Which gave slow neutrons (4 x 106 neutrons/sec) 
at a-distance of 20 cm from the sample which was in the fori of 
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3 mm ‘diameter tablet of eight 1,12 to 1,18 mm, placed . in‘’a 
paraffin block, The experiment to determine rate of contact 
‘melting has ‘been described (Ref,9: P.A oSavintsev, V.Ye -Avericheva, 
A.V.Vyatkina, V.Ya.Zlenko, M,I.Ignat'yeva, Izv.vyssh.uch, eavedenty 

_ (Fizika), 5, 128, 1959) and is carried out for irradiated and | 
‘unirradiated samples. simultaneously, the times of dissolution of 
unit volume being obtained. The systems investigated were: 
irradiated Bi in the Sn-Bi system and irradiated Cd in the Bi- Cd 
system, For temperatures approaching the temperature of contact 
melting considerable differences in the time of dissolution of 
irradiated and non-irradiated samples were observed, , 

e.g. differences up to 1000 sec (actual times are not quoted). 

-In addition to.the samples irradiated for 50-hours by neutrons, the 
effects were studied for Bi in the Bi-Sn system which had been 
irradiated with X-rays for 1 to 30 min at an intensity of about 


3500 mcuries/sec, For a definite dosage saturation of the rate 
of contact melting is achieved. There are 6 figures and 
'9 references: 8 Soviet-bloc and 1 non-Soviet-bloc, The reference 
' to the English language publication. Rend as follows: 
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. A.Carlson, "Growth and Perfection of Crystals", N, Y., 1958. 
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£193/ E385 
AUTUORS: | Bergina, t.G., Savitskaya, L.&. and Savintsevs Pee: 
TITLE: A study of the structure of netals near the Viiquid/ 
/solid! interface during contact fusion 
PERLODICAL: Tevestiya vysshikh uchebnykh zavedenly, Fizika, pe 
noe 3, LIE, 160 - 165 + 1 plate ee / 
7 : 5 ; 3 : oy cc 
TENE: When two metals which form a eutectic are brought = in 


int imate contact and heated to a temperature lower than 


LUO iutsma 


‘¢he melting point of ether metal; but higner than the eutectic 
temperature, > liguid phase is formed at the plane of contact. 


Tie object of the present investigation was to-study the. 28 
nechanisn of this phenomenon. The experiments were conducted on. 
Srn-bi, Sn-Cd and Cd-Zn couples. Cylindrical speciniens , prepared . 
by drawing molten metals into glass tubes, were used with the 
contact surfaces made flat by polishing. The technique 

doseribed by PA; Savintsev. and A.V. Vyatkina (Izv. vuzov SSSR, 
Chernaya metallurgiy2» no. 2, 19595 89) was used to pring about 
contact fusion, the nolding temperatures of 150 and 280 “C. being 
used for the Sn-bi and Ca-Zn couples, respectively+ Metallograplic 
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examination and measurements of microtherno-e.m.f. (in the plane ~ 
normal to the blane of contact) were used to study the structural ; 
changes preceding and accompanying the formation of the liquid... >f- 
biases Several conclusions were reacned. oe 
“ae formation of a liauid phase at the plane of contact of ©) u-" 

Solid metals A and B does not take place until a layer of © °° 
wwurated solid solution (A in B and B in A) has. been formed 

each contact surface, further dissolution of A and B in the 

* of ‘the liquid phase being also preceded by the same 
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rate at which the liquid phase is formed is fastest in 
in-boundary regions. ha 
t fusion can be used to reveal the presence and to # 
he density of dislocatiors in the Srain-boundary regiors. 
e figures. 2 
ASSOCIATION: Tomskiy politekhnicheskiy institut ineni.S.M. 
Rirova (Tomsk Polytechnical Institute imeni 
SS... Kirov) 
BUSIDSED: December 27, 1961 
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nomwons: Anokhiinay: rN, 
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annealing: | coefficient . ‘of -thermal® expansic 
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“irradiation dose: with: ‘neutre a = 
and x-rays. (1 x 103=-8 x: 103: roen gen) «. oI. is. found th 
tron irradiation’ the CLE vs. dose curve. first. drops. t 
0.8.x. 1019 neutron/cm“, cand then rises. sharply. to: a. mn 
1010: “neutron/cm2, going over “in it 
1. 2 x 1010. ‘neutron/em?. ‘after going. ‘through’ the. 
again. drops, ‘first rapidly, 1d‘ then slowly at. ‘doses D8: 
tron/em?, but remains in the ‘positive region. © 
posure. to. B waee oad the. CLE vse) dose curve first. incre 


mum at: 103 ‘roent en and. then ‘decreases. almost linearly 

val up to 5 x 10 roentgen, i ve ; . 
<5°x. 103 roentgen... When. th 

roentgen, | ‘the CLE: xemains 
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ACCESSION NR: AR4042157 woes _8/0196/64/000/005/ 008/008 
_ SOURCE: Ref, zh. Elektrotekhnika i  aieractiia, Abs. 5B38 


~AUTHOR:. “ ‘Voroblyev, a A.; ; Vorob'yev, G.. A.; Zavadovskaya, Ye. K.-; 
meV intsey a. PA; 


TITLE; Some results of invedtigaiion of properties of ionic dielectrics 
» CITED SOURCE: Izv. Leningr. elektrotekhn, in-ta, vy*p. 51, 1963, 171-178 id 


“ TOPIC TAGS: ‘ionic ‘dielectric, . ionic crystal, lattice parameter, dielectric ssa 
_PEOPeR Bas : 


“TRANSLATION; On the basis of analysis of experimental results, a connection is 
established between the physical-chemical properties of ionic crystals and alloys with 
lattice energy U, lattice parameters, molecular concentration, and number of par- 
‘ticles in a unit cell. Hardness Elimit» thermal and chemical stability of crystals 

i increases with increase of U. Properties of solid solutions are determined by” ; 
| composition and detect tyvencas of lattice of alloys. Aging of alloy? : is accompanied. 
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py change of defectiveness of lattice and heat of formation Q. Number of particles: 


in a unit cell of hard alloys NaCl - NaBr, KCl ~ KBr, KC] — RbCl is less, and 


‘temperature coefficient of expansion is more, than for pure crystals. The values 


of Q, tang, temperature coefficient of expansion, and Debye temperature of alloys .~ 


have a maximum, while P and Eyyqj¢ 7.2 minimum in the region of average concentra= — 
‘ tions of components, which is indicated by the smaller bond of ions and large 


defectiveness of the lattice of alloys. Measurements of Q of ‘hard alloys estab- 
- lished that eutectic alloys are not a mechanical mixture of components. The _ 
‘melting point at the contact of two heterogeneous crystals is lower than the 
melting point of components by tens and hundreds of degrees; there is observed . 


- +a mutual dissolution of components, The value of Eyimit of crystals depends on | 


, the polarity of the point, gauge of the sensor, and temperature. With a gauge 
of several microns, E); increases with an increase of gauge. The experimental 


7. +t 
‘ pesults are presented which indicat the ionization character of breakdown of 


“§uB CODE: EM, SS ENCL: 00 
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crystals with the help of the mechanism of impact ionization. Two illustrations. 
Bibliography: 11 references. [Tomsk Polytechnical Institute im. 5. M. Kirov], . 
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“ACCESSION wR: AT4030008 - : cos $/0000/63/000/000/0281/0257 
AUTHOR: . Berzina, I. G.; Savintsev, 2. A- 
TITLE: Tne effect of the defectivencss of metal structures on contact fusion . 


SOURCE: AN UkrSSR. “Institut metallokcramiki i spetsial'ny*kh splavov. 
-Poverkhnos tny*ye yavleniya v rasplavaxs i nrotsessakh poroshkovoy metallurgii - 
(surface phenomena in liquid metals and processes in powder metallurgy) - Kiev, 
Izd-vo, AN UkrSSR, 1963, 281-287 ed : ue 


TOPIC TAGS: structure defect, contact fusion, crystal, radiation 


‘ABSTRACT: ° In this paper the authors investigated the defectiveness of crystals at 
high temperatures at which a method of contact fusion can be used for metal. vapors 
which have a maximum fusibility diagram. They also investigated the radiation fail- 
ures in this erystal at increased temperatures which determine the velocity change , 
of fusion. in contact with a number of other metals. The results are presented in 
graphs. A diagram of the circuitry is given. The authors concluded that the 
velocity of contact fusion changes with the change in the defectiveness of the 
.structure of the samples under radiation. The change of velocity of contact fusion . 
with a change of radiation dose makes it possible to judge the defects in the crys~- 


tals yy Mea by the radiation. The annealing of the radiation defects occurs at 
- Cord : ; 
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AUTHORS: Savitskaya, M. N.3 Kholodova, Yu. D. 


ener en eee 


_ITLE: Polyacrylamide and its derivatives 
SOURCE. Vytsokomoiekulyarnytye soyedinoniya, v» 6, nov 3, 196i}, 493-198 


TOPIC TAGS: “polymer, polyacrylamide, sulfomethylabion, formaldehyde, sodium 


‘sulfite, aminomethylation, diethanolamine, diethylamine, anionic polyelectrolyte, 
- cationic-anionic polyelectrolyte ; . 


ABSTRACT: The production of polyelectrolytes with anionic or cation-anionic 
- groups on the base of polyacrylamide (PAA) was invesvigatbed. The anionic 
- derivatives were obtained by reacting a 2,; aqueous solution of PAA (intrinsic 
“viscosity of l).6 in 10% NaCl) with hO: formaldehyde and 89.58 sodium sulfite, in . 
an equimolar ratio at 50-80C.. A temperature of 7OC for 120-150 minutes yielded a 
product with & maximum content of the 504! jonogenic groups. The acbivabion 


- energy of the process was astimated as 12.3 kcal/mole. The cation+anionic os 
derivative of PAA was prepared by a two-step process, the first. a reaction with =~ 
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formaldehyde, resulting in the formation of a-methylol derivative of PAA. This 

is followed by treatment with a secondary amine, such as diethanolamine or ae 
diethylamine, at a pH of 10.5 and a tomoerature of 50-756. Chemical analysis and 
_infrared spectroscopy of the polyelectrolytes showed the presence of amide, 
carboxyl, methylol, sulfc- and amino groups in the polymeric chains, Orig. art. _ 


has: l tables and lL formulas. ~ 
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TITLE: Contact melting of similar metals 
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TOPIC TAGS? melting, contact melting | 


ABSTRACT: . The contacting of two identical metals accompanied by slow heating 
results in the formation of liquid films on the surface of both metals prior toro. 
reaching the melting point. The conditions of a minimum surface-energy system 
lead to the fusion of these films. As a result.of this, the cooling of the system — 
makes it possible to lock-weld similar samples in contact, This phenomenon is: ° 
called "contact melting of identical substances. " 7. Tulupova. [Translation of | 
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